Co-synthesis of kenyacin 404 and heterologous thurincin H enhances the antibacterial activity of Bacillus thuringiensis.
To develop a recombinant strain of Bacillus thuringiensis that synthesizes two bacteriocins that enhance the antibacterial potency of the strain and that could have applied clinical and industrial value. We cloned the thurincin H cluster into the pHT3101 vector by assembling two genetic cassettes harboring genes for the synthesis, modification, immunity and transport of thurincin H. This construct was used to transform a thurincin H-sensitive strain of B. thuringiensis that synthesizes the kenyacin 404 to generate the recombinant Btk 404/pThurH which was immune to thurincin H and produces bacteriocins of approximately 3 kDa. A significant increase in the inhibitory activity, respectively, ~ 40 and 300%, was observed when compared with parental Btm 269 and Btk 404. Btk 404/pThurH showed increased activity against ten Gram-positive bacteria, including B. cereus, Listeria monocytogenes and B. pseudomycoides, and the Gram-negative bacterium, Sphingobacterium cabi. However, an antagonistic effect against Vibrio parahaemolyticus, relative to native strains, was observed. We have generated a recombinant strain of B. thuringiensis that co-synthesizes two bacteriocins (kenyacin 404, thurincin H) with improved inhibitory activity, when compared with parental strains. To our knowledge, this is the first study that shows that B. thuringiensis could be manipulated to produce two bacteriocins, one being of heterologous origin, that enhance the antibacterial activity of the recombinant strain.